CHAP.  II]
 THERMODYNAMIC CYCLES
 
29.	A building is to be heated by passing the air for ventilating it
through a compressor which compresses it adiabatically, then throttling
it down to atmospheric pressure on leaving the compressor.    The air
enters the compressor at 0° C. and leaves it at 25° C., and the flow of
air is 80 Ib. per minute.    Calculate the power required (assuming unit
mechanical efficiency).
If the power thus usefully employed costs %d. per k.w.-hour, com-
pare the cost of heating thus with that when burning coal in a stove,
the iron chimney of which passes through the air-duct and imparts 20
per cent, of the heat of combustion to the ventilating air. The cost of
coal is Old. per Ib. of calorific value 8,000 C.H.TJ. per Ib.
[Mech. Sc. Tripos,  1911.]
30.	Air is compressed adiabatically into a receiver of V cu. ft. capacity
to m times the atmospheric density.    Show that, if P be the atmo-
spheric pressure in Ib. per sq. ft., the work expended is
 E
y-1     '
[Mech. Sc. Tripos,  1904.]
 31.	Show that when a perfect gas is wire-drawn from one pressure
to a lower one, without any gain of kinetic energy, the temperature is
unaltered after expansion.
 32.	In an ideal diagram of a Diesel engine, the gas is compressed
adiabatically from volume Va to V2, then expands from volume V2 to
V3 at constant pressure, further expands adiabatically from V3 to
Show that the thermal
and finally rejects heat at constant volume Vx.
efficiency may be expressed as
,    /
where r=
 Yi
v,
 and   R,=~*.
33. If the gas-expansion law in a four-stroke cycle be PW = const.
prove that the mean effective pressure is equal to
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where r is the compression ratio,
rj is the air- standard efficiency,
and' the pressure, on explosion,
rises from p! to P2.
V
34. The shaded area in the
diagram represents a constant-
volume cycle. If the expansion
be continued to the point 4
before exhaust, and if the line 01 be a constant-pressure line, sliow
that the efficiency is given by

